398                           ANALYSIS OF GRAPHITE
A direct determination of water can also be made by igniting
the substance in a stream of air, dried by passing it through a
jar of phosphoric anhydride such as is used in the carbon com-
bustion train. (See Fig. 7 (J), page 265.) The sample is put
in a clay boat and heated to redness in a porcelain or quartz
combustion tube.* In the outlet end of the tube is attached,
by means of a rubber stopper and glass tube, an absorption jar
or U-tube, see B, Fig. 1, page 85, containing phosphoric acid.
The outlet of the absorption jar is guarded against the ingress
of moisture by a calcium chloride tube closely filled with bits of
stick caustic potash. The air is drawn through by a suction
pump. At intervals of twenty minutes the heat is lowered, the
passing of the air is stopped and the absorption jar is weighed.
It is attached again, the heat raised to redness for another
twenty minutes, and the weighing is again made as before, and
so on until there is no more gain than is obtained by a blank
test carried through in the same manner. The total increase
in weight of the phosphoric anhydride less the blank is calculated
to percentage as water.
A blast lamp flame, or an electric muffle (see page -120),
is used to expel the carbon, obtain the ignition loss, and the
ash for analysis. The ash from the 1 gram taken for ignition
loss is analyzed for its various constituents exactly as a clay.
It is fused with a mixture of 10 grams of anhydrous carbonate
of soda plus one gram of niter in a platinum crucible. The
melt is dissolved out with water in a platinum dish, using heat
to hasten the solution. . The water extraction is transferred
to a No. 6 porcelain dish. The dish is covered with a watch
glass, and 1 : 3 sulphuric acid is allowed to flow down the under
side of the lid until 125 c.c. in all have been slowly added. The
acidulated fusion is stirred cautiously with a glass rod extending
under the cover. The solution is heated until all effervescence is
over. The under side of the cover is rinsed off, the washings
flowing into the dish. The contents of the latter are then evap-
orated to thick fumes of sulphuric anhydride; cool; add enough
water to dissolve the sulphates, heating for about twenty minutes.
Cool again. Add paper pulp. Filter and wash with 1 : 10 sul-
* The apparatus shown, in Photo No. 1, page 83, or Fig. 1 on page 85,
omitting the pyrogallic solution, and passing air or oxygen through the
apparatus instead of hydrogen, can be used for this determination.